Introduction
The absorption of light in living plant material, either in the form of living leaves or suspensions of algae, is a complicated optical process. The problems involved have been treated in detail by MESTRE (3) . It is well known that the position of the red absorptioni band of the living material is displaced toward the red end of the spectrum about 20 mp from that of the red absorption band of pure chlorophyll a. WLODEK (5) has suggested that the displacement may be due to an optical property of the living leaf or that it may be due to unstable compounds formed by the pigments in the photosynthetic process. An attempt has been made by BAAS-BECKING and Ross (2) to eliminate the complicated scattering processes, usually encountered, by photographing the absorption spectrum of a single Euglena, using a microspectrograph. Since they show only a densitometer curve of the spectrogram, and since the resolving power of their experimental arrangement was very low, their results do not give a complete answer to the problem. Furthermore, the Euglena cell does not represent a single chloroplast. This investigation was undertaken for the purpose of determining the absorption spectra of individual chloroplasts, in the region of the red absorption band, with a high resolving power spectrograph, using calibrated plates so that the actual absorption curve in that region could be determined.
Experimentation
The optical system used for photographing the absorption spectra is shown diagramatically in figure 1. It The sources of chloroplasts used were the algae: Protococcus, Spirogyra, and Zygnema. The spectra were studied only in the region of the red band, i.e., 664 mp to 704 mp. Results Figures 3 to 6 show the absorption spectra of Protococcus chloroplasts. Each absorption curve was made from a different cell. The curves in figure  3 were made from cells gathered from one source and those in figure 4 were made from cells gathered from another source. The two sets of cells were gathered at the same time. The Figure 10 shows absorption curves of the chloroplasts of Zygnema. In this case, the chloroplasts were all from cells on the same filament. In all cases, the algae were gathered immediately before the spectra were photographed to insure a minimum of danger of injury to the cells before they were used.
The striking characteristic of these absorption curves is the presence in nearly all cases of several maxima of absorption, rather than a single maximum at about 680 mp, as ordinarily reported. The relative intensities of these maxima vary from one cell to another, indicating that they are produced by different substances. Table I gives the wavelength readings of the maxima from all of the curves.
In the case of the Zygnema chloroplasts, the individual maxima are not as well resolved, although the shapes of the curves indicate that the same bands are present. ............................................... 
Discussion
The readings of the positions of maxima on these curves probably do not, in all cases, represent the positions of the maxima of the individual bands. The bands occur with so little wavelength separation, compared to their width, that one maximum on a curve may be the resultant of two adjacent bands, and the wavelength, read for the resultant, would then be influenced by the relative intensities of the two bands. This is probably true both in the case of the maximum appearing at about 673 mp and the one at about 683 m,u.
In the spectrum of solutions of the two green plant pigments, chlorophylls a and ,B, each has a single sharp maximum at 661 mp and 643 mp respectively. The band in living leaves occurring at 680 mp has always been attributed to the chlorophyll a in the leaf. The results of this investigation indicate that there are either other pigments present, giving absorption comparable to that due to chlorophyll a, or that chlorophyll a enters into the photochemical reactions in photosynthesis in several steps, forming reaction-products having absorption bands at slightly different wavelengths. This last assumption seems more reasonable than the first, since one would expect that other pigments, having absorption comparable to that of chloro-phyll a, would have been isolated by chemists working with the leaf pigments. These results also indicate quite definitely that the wavelength difference between the absorption band, as observed in pure chlorophyll a solutions and the living leaf, is not produced by the optical properties of the leaf tissue.
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